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(54) SERVO SIGNAL RECORDING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To highly accurately control 
the speed and tension of a tape for recording a servo 
signal. 

SOLUTION: A transmission side capstan motor M2 
variably controls the rotational speed of a transmission 
side capstan roller 23 based on a tape tension value 
detected by a load cell 21 for tape tension detection so 
that the detected value becomes a prescribed value. A 
winding side capstan motor N3 controls the rotational 
speed of a winding side capstan roller 41 to be constant. 
The rotational speeds of transmission and winding side 
capstan rollers 23 and 41 based on respective controls 
are fed back to respective rotational controls of 
transmission and winding side servo motors Ml and M4. 
A transmission side rotary encoder 25, a transmission 
side electropneumatic regulator 26. a winding side rotary 
encoder 43, and a winding side electropneumatic 
regulator 44 control the speed and tension of a magnetic 
tape 11. The tape tension between the transmission and 

winding side capstan rollers is divided into one in the upstream side of the transmission side 
capstan roller and one on the downstream side from the winding wide capstan roller. 
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tmm^vY3oiiCX-^xm%.7^-y'i xi^tm^ 
[0 05 3] mm\^^y^:^^:yn-^23(0±Mm. 
Fn--^5o^i-eti-en. m^mw^\^-^'{k\ 

4. Omm. r-'-z^'-^fiO . 2 0 0 mmCDiJ' ^'>>P- 
[0 05 4] -rtJiiDi^^iJ-C O-'y 5 0 [t^tl^tl. 

^^m(fCtf>iixm±t^-:>fcikmm(Djmx^^. iti^ 

ti-eti. 51-^ffiCc^lEl5ti/caSm7^-:7-l mtf 

m^T^-y 1 1 coiiii:&rpiw»si5-^(Dii:^8!i!K: J: sffia 
[0 0 5 5] i^jrteiai*. w^b lummm^y^T- 

A^. ?g^-^5 2ti3^tHfliJffllft^«:;^r-'A^^n^n^ 

A 5 2 iStHfflij u - 1 2 ©*'C^^&»^^r*t 

2ttcmM^tifcm^f^-y' I i<D9^mmiicnmmm^-^ 

cticcj:0. 3lltHIW^-:^^r-A5 iRo'^tmWIS 

Kj^ :^^T--A5 2tJ-e-n-en. «^f--->'*l l^^-;/ 
^a-^5 6^/M/r. jSS*W[6j^1.ffliW>6iliaifflJy--»U 



[0 0 5 6] ^/c, t?^5 3«#mfflJ5f ^:/^T-A^. 

^T-A 5 4 53: -en-en. mMr^-y'i i^^v^n- 

T ^ L C D ^• ^ ; b r ^ -5 o 

[0 05 7] *^ff5S8<Dftffl*iftBj-r-So ^-^^m^ 
illfflffli|So*#axWJ=^^i^::^;j^^>a-^2 3. A\<r> 

[0 0 5 8 ] •TJ^i^^-^ffiMT'-:?*! us. 3lltBffl'J';-JU 
1 2i)^hmm\^^y':^^>'i^-'y2 3^rcDFacc*5i^ 
^fflWJn--:$ft;j:>rJ^:$^^2 5. 3iafflljm^U^:x 
^ 2 6 ao'^g$fJtfflI? n^aiffifMlt--5i^''t-- 3?M 1 

[0059] ^/cemf'-:^- 1 1 iHtHfffJSO'^mffJJ 
^-t'y*;^t$?>P-^2 3, 4iracc*jiiT. ±g&fflijsc>' 
T?Sffliixr:</-r Fn-^2 0. 40. afeCXtC^"^ > K :<7 
>f K3 1 cccl:-:.r, ««ffi^cfci^r(i#^g4T^{4gM$iJ 30 
anoo^tf^n^o CCDtWHr. SIB^ffl-^ F 3 0 

[0 06 0] w^mM'r- y 1 1 5^ . ^ v't. ^ 
^4 3^z^^mmm^ti^mmm'^-^^'^-^uA^cx 
[006 1 ] 05so'06ti. m\<o^-^^tmmm 

[0 06 2 ] S5^c4cJl>-C. f-'-:7-Sg;t;«^fflffici-F-i2 

if-^^'CPU6 otcA:^$n^. 

[0 06 3] 1f-.i<CPU6 0ti. 7— :7*5i:/3<D«^tHfii 
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[0 06 4] S/c1^-Ji<'CPU6 0». fi-^^fiS23&^ 

e>«ffi(W=%^i':/x^>-t'-^M3ec-Sf (®ifi!»> ft 

a^^-S (gigiIS4. Om/s) CC$fJ®t-'2>o 
[0 06 5] 06CC^-rcfcOCC. 3^Uiffli)'J--;H 2SO' 

y 3 (DiEim {jEmmm:^ ^ v ^tm 6 cc 

7T^'r}gMt^.«S) . ^BXfflJ+-^:7'y^^>^^^M3<Dx> 

^-^m} (1 0 2 4^^-ju>^/ieiis) F mm.") 

/y (MS.) ^^^jgr. ^aifflljn-a'';x>:3-d'^2 
5CDF/v^^3n/cx>n>-^tH:f) ( 1 0 2 4/>';i/;< 

[0 06 6] ifiti^n/cM-^i*. y>r>T>:7*l --5^ 
cfc-or. ffimD/c5®P^(DyH'>^^-^ (0. 35 

-1. 2 5^5) iura:^$n. i^tum^u^^u- 

^2 6(Dxrn'7A2 7F*9CD5oC0f*-:7*{4gtfetii-fe> 

if 2 sT^uog^en-So -Ti^jr^^^. xrn^A27rt 

©#f'--:7*(ag«^Ui-fe>1f2 8CD^^. ffiMf--:?'! 1 

L /c 7- - :7-figt^Ui -fe > 2 8 cc>(t js-r y > 

[ 0 0 6 7 ] $/cS »; --;H 2 . 1 3CDiEKB#. 
^^l^:/Xd7>^-^M3(DX>:3-:§ra:^ ( l O 24>'^• 

^aXfflJci-^?yx>n-^4 3(DF/V^^5n/c 
x>n-3^a:ti ( 1 0 24>'^•;^X/|P|«) <b<i:*>tC, M 

3CDx>:3-d2^tb;^?i. ^HXfflJn- 5? »; x>n- a^^4 3 

[0 0 6 8 ] tfin$n/cft-^&^. y-r>r>r7-i -5&C 

fiiCC|£;D/c5|8Pgoy^>W#fi^ (0. 35 

-1. 2 5fg) Lx^-cwc^^ti. wmm&\y^=^\y- 

^4 4CDxrn^A4 5rt©5o(D^->'*{4g*feta-fe> 
1f4 e-C^O^^^n^o t-3^j:*:>^. xr:3^A45!^ 
CD#T*-:7*{4g«^ta-fe>1t4 6CD^^. fig^T^-yi 1 

ffl u /c f - - -^-figft^ffl -fe > If 4 6 tc*tjc£;-r 6 y -f > 
^M4(D^miJiaiccffli>6n^o 

[0 06 9] Sy-;H 2. 1 3(Di£iSNF (iEffi 
Si) . iMffiffliJ+i':7-x^>'t'-^M2<Ox>n^yai^? 

( 1 0 2Af^}\^7./wm:) F mm.) /V 

E) ^^^igr. illHifroD--a? ';x>r3^^2 5C0F/ 
v^jfe5n/cx>:3^^tH:^ ( 1 0 2 4>'^•;^X/[l}£) 

t$?>*-^M2CDx>n-^ai;^i. j^UiffliJa- ^ u x 
>=i-5^2 5<DX>a-a^tB:^i<Dil7&^iii|ii5n6o 
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[0 0 7 0] Wi^n/cfi-^tj. y^Cyy^y'i-^bt^c 

(0#f-^:7-ffig^tH-fe>1f2 8<D^%. 1 
*«^fflb/cr-:7'{aBtfeW-fe>1^2 8 tcSttj£;t-'S»y-Y > 

[0 07 1 ] */c#y-;n 2. i3C[>i»lte8#. aSfflWJ 

=^^i':7'Xt5f>^-^M2cDx>ri-3^tiJ;t? ( 1 0 2 4^n' 
x>r2--^Ui;^; ( 1 0 24>^^•;^X/[5]^) <h<J:*>tC. ^ 

[0 07 2] Jfifi^n/di-^ii. y^>r>:7-i~5cc 
^-,r. fficcjtSD/c5©B(Dy-r>^#ft-^ (o. 35 

3?4 4C0xrri^A4 5|^(D5-ocDf--:7'{ag^^tB'fe> 

if4 6rw«:)#^6n€)c -r^^jr^b-^. xrn^A45i^ 
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* b fcT- ^'fig^^w-fe 4 6 tc>rti£-r ^ y-/ > 

^M4<D^SSfjmcffl06ti€>. 

[0 07 3] 07^CfcC>r. j^aifflJ^?^U=^^U--^2 
y -Y>CPU6 l;:?^6cDff^CC«-r3l>Txrn^ 

A2 7rt(DftE^$ir(ajt. Mffi(»jy--^n 2:!&:»6iiia$ 

n^aB»7^-:/l itD^-:/®:^*. Bif^fii (50-1 

5 0 «(o^m<o&:M(om. w^tf 7 0 g-s) ccias-r 

10 [0 07 4] mmMm&\y^:^\y-'^AA\X. ji 

>f>CPU6 l:;&^60ft^^cS-:?C^rxrr3^A4 5rt 

f''-:/l lcDf'-:/!g;^i?&. Hff^fii (5 0-1 5 0gCD 

X(om^^^) &c«80firr. ^^BX0*^K8 (U'-^l'S 

ffi) tcpis-r^o 

[0 07 5] ;x6c. ±immmm(D'^-mtm^^m: 
10^, 010 cc^-rfie*<Dif-^#ft-^isjiSs (tbis 

[0 0 7 6] 

[*n 













4 . 0 m/ 3 
{^—9- 6. Om/s) 


2 . 5 m/ 3 
(^-4^- 5m/s) 


1 . 0 m/ s 
(^-^5'— 4m/'s) 


m&Mm (SB») 


0.05% 


0.03X 






3g (p-p) 2kHz 


5& (p-p) 30Hz 






1 073:^-V)mn%tAK, 


30 0 0^-h;p-??««^*.* 


1 0 0>t-h;i.-c»3^i^^6/fe 



10 07 7]mitf^^mm^ti^j^'?t^. ^mmmmco 
-^--Trmmmmmi o«. ±roj:b*8«acc-:?c^T. 

[007 8] -Ti^j:*?*^. :t^mmmm<D'^-^<mmmm 

2 k H z cDiSiir . f^-:7'?g;t;^Ki7&^t:'->7e-^ 
fiir 3 g . -Ti^f W^t^ 1 0 3 - 9 7 g (D$6Hf^r A 
€>o cticcSPtbr. tblJPHicDif-TKft-^iB^gcD^ 

'rrj:t>^m^^tw^m^n oo^ot^ i o 5-95 g 

[ 0 0 7 9 ] 0 . :^iSfl5SS©-9*'-Ji^fi-^iaS*SS 



[0 08 0] ttc. ^mmmmcDv-Ttmnmmm: 1 

Or«. ?»m7*--:7'l 1^ i 077m^tfSii'/d^*>. 

[0 08 1 ] -75r. mm 1 oif^-.i^m^idss^sr 

18^f— :?'^?f 3 0 0 Om-C. ttMm2(DV-^m 
7'-y'm(D^^i)mhti. i.^rtii>7'-y'^j^->^f)^f)^ 
[0 08 2] «±CDJ: ^CC±ia^j5feJfjmj:tit^. xr 
2;&5. 'f*--::^:^?tfe|±ifflD--K-feJl/2 Ucj:0*^ffl$li 
50 ^<fcOCC3iailIiJ+i'::^*::<^>a-^2 3cDEIiSiiS4pI 
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Ml, uA<o^ia^iriomwsm^^v A-Yf'^v tftfx 

[0 0 8 3] ^/c. :^r7.\f:^^Y)\^^-^ti^i^f^^m&. 
ffli)+i-::'*Xi$?>^-^M3;&^. iiMiJ^^i- :7•x^>a- 
mwMi^-^-'^-^^Ax . M4<D-en-en(DiHiiKSijtai(c 

7 ^ - K>'^'5r ^Stl^o 10 

[0 08 5] U --^U 1 3 (h#aXWJ=^ 1- :7'X ^>u 20 

-^4 1 iW^^c*5lir{3:. ^M'JD--^ 'J J^>:3^^ 

[0 08 6] L/c:!&^or. ^mrr-^\ 1 <Df#af^#«?) 
/ciaii^fi-^CDilSeMO. 10%OT(4m/s^ 30 
m) . l2i^fi^CDf—y*i|!i^raJ<DXU2 0 Mm«T, T 
V X ft ttX u 5 mxrt I ^ ^ ^SmKs^j: 7- :7-^tf *iJiS 

[008 7] ^ussffjssrii, mmmRi^mmi^ + 

;5^3f>n-^2 3. 4 l^|Hll£!|gS!|-r^+i':7->^^>^ 40 
-37M2, M3<hOr. xT;?;t:-> K^b-t-tS^^tSfflL/ 

7*-:7*;^'^CD3o(D^Kig^0D^i+r. ±2. On 
ml:XiH<Dm^^mS.3. Skgf/cm^ (3 4. 3k 
Pa) t^mmr^CtibSX^fCo cntC<J:0. i|®.^<D 
ta«WiiSm^*0. 0 0 1%«T. SB^T"--:?* ! 1<D 
(#ai*^i6/ciE«^ft^©3iS«^« 0.05 %^mf& L 

/Co 

[0 08 8 ] fi^^(Dj:^cc. mmk^-<r^j>^x^m 
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[0 08 9] rf*--:/un^3r^j 
v^y'y-j^ (t:'^-5;tr--d?fii) = [2x (iB^l:^s) / 

r ] X 1 0 0 (%) . 
iia^JgtiCc J: ^ :7 ^ ^ 

D] X 1 0 0 (%) 

y^Vyv^ {\^-^^-^m) = [dc/dt/v] 
X 1 0 0 (%) 

[0 09 0] U/c:<r«or. m«@:Sl OmnKD^^i-:/ 
x^>n-^r. [ill£f4cc 1 0 um<Dm'L^i>^i>^t. Ml 
©ii^Wc J; :7 ^ ta:. 

y^yzry^ (fc'-i57b--^fii) = [2X10/500 

0] X 1 0 0 = 0. 4% 

X. &^(DMtl(iCj;:^V'yy'7y^{t. 

r;^:7^'>^ (rms) =0. 4/2/V~2=0. 14 

% 

Mtsg^fiir ^ ^imm^om&mm o . i o %feiT 

[0 09 1 ] ^/cfif*. 

r<D5fef:;if--^^. iAAx^yirf^:fj^f)S-mmx^6o 

C(DJ^^rj::^^X\it. m5i9 0 0 OmCD^^•>^-+^ 
- :5^^#lp| L/T C ^^cC t ^ N A B ^^ y ^(pl-r <t ^ OiSJf iest 

litt (7 0 0Hz<gh;L'^!;tji) iT\ m&y^>^m 
>^<I:^0 8 cc^-To 

[0 0 9 2 ] C<Dfc^. ^-^CCyy-fTi-^^-Jl^-Ol^ 
xm^^i±(0^i^-ty^^it^^J>rj:< 0. >'^>^>^^ 

m&^mn^Lx^-^m7^^^$'&i> m^^mms 

[0 0 9 3] *^ff^Slrti. T*-::?'^tfiIjS^iffjIr 

^ mmiRu^mmmv'-Tr^^-^Mi, m4) cc'-:>c^ 
y'^tj-^-TT^t. v'-y'mm.'^-^^ mmmR^mmm 

p^3f';x>n^^2 5, 43CD5lSjlS) <bCOJ:bW$tJ® 

^asurc^So *^s:cc*5i^r. >'>->^-+g(c3*-r 

[0 0 9 4] @9tC7j^'rj:^CC«S«|^?PtSt-C<i:'2><h. 



17 

[0095] 

5»>t3-7=fe|5|4gig«I^«ii^>{C, f-^Sg^tftUi^ 10 

WfiiAifT^ffli /j:^. J: ^ «:jimffl'i+ + ^'x 5? > o - ^ o 
lHlS)iS«:ii^*iJiait. MfcS^^iMSiPtCtSSSWflW 

+ + > o - ^ ©HiKjiS* . j^tHfflJso'SBXPi-y- 
a. 

[0 09 6] */c, %wm^ ^V7.^i^xx-''7mm^n. 

- {c J; ^ r#KW+ 1- -T":^ 5? > o - -7 ^iHl^Ki-r -5 
k:$iJ» 0 . Mfc^^SiJpK J; ^mwrni^ + > n - 

•7 ©ia*Kji«4 . m^mmfwmw - - $ ©^n 

^ti©lliE«iJtaiK::7^-F-'<5'i'T5. Mtc. SSaffllJR 

a - ^ J: 0 TaJflDJ©7"-:7'5B:^ i^WrSnrCi^o 

[0 09 7] L/c*5or, leJUffl-^-:' Kf«7— -^'^tf 

> CI - ^ J: 0 ±ofe© 7" - :7'3g;'3RC/#BXffliJ+ -c -7'^^ 5? > 30 
[0 09 8] L/c*io-C. ^—^^m^^t^mct^'r-v^ 

[009 9] Etc. juaifflii ~')\>tmm\=^ 
n-7i©racc*$t,ir. 0i©7=— 

[0 100] #BXilJ'J-Jl'i«i(ffliJ+ + :7'xa?>o-^ 
<!:©ra{C*sl,»ra. m2©'f--:/jiSilSIS^I8*i. ^- 

- df©lHliK*iJ'^«::7 ^ - i'-r •& c i; J: 0 . r-- 
:?"jiK*iigSfS. »2©^--?'®:^f8SI#l8 
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CO 1 0 1 ] l^tcifi-oX. tt-^fi-^^ie^fSf— 

©7— 7-j$as{>'f— SKWiai-r s c i i&i 
[ 0 1 0 2 ] M«c. la^ffl-^ ■;; K i#ixffi'l+ + r^;^ 5f > 

[OloaJHtc. jimnll«J-Jl'<bjiSffiffl'I+i-:7'x^f> 

©5!isa:t:f 6.ns©-c. ^l?©<^^{c J: 6-!^-!j<m-^©iS 
^R©flST^*«il|{c|5)5±TS C <t*sr* 

[SI] 2|s^l8©-|IIS0S§-C*^1f-Jp(i^lB^S 

[03] 0 l©-!^-^ft#iSSsiJ^g©xT:</'^ Fa--5 
©«fBS»TSS-C*e. 

[04 ] 0 1 ©•!^-!i^'ft^ieji^lls©7— 7-sg:*3«fefflfli 

D- K-fe;l'©«*B|iiJffi0-C4).5. 

[05] m\<D^~^-mn^mmia^mmmimmBm 
[06 ] 0 1 <ov-—^^mmm^m.(ommmvt.ummm 

[07 ] 0 1 ©-y-^ii^i^^gwjiimffliJRo'^lXW 

[0 8] m^v:.nrhnm^Ay<r>^^mnf^-y 
[09] ^-oir-df^micfttr^yA'^^ita^im^^r 
[010] fit*©i*--*^ft-^isiisia*5t-^©[BSffliM0 

[^f-^©sJiH«] 

1 0 ■*)--^mmimms 

1 1 fiSmT— 

12 jUtowjy-ju 

13 ^raij';-;!/ 

2 0 ±ffiffllJ:</-C (±MJxT:</-^ Ko-^) 
2 1 7^:*j«lffl^S (^-7'5S:^;«IHlfflo- K-fe 
)\^) 

2 3 jlltaffiiJ+ + ^x$>a-7 

24 t>^0-^ 

2 5 ^ 1 ©^ - ::^jiSiSS*e (aiHUIiJci - 5r U x > 

2 6 ^ 1 ©f^ - ^«:^I38S#I8 ( iMffiffliJS^ U^f^U 

27 irP-7A 



Cli) 
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45 xr^^A 
4 6 7=— 7•^aS«ltHffl■b>•9• 
5 0 iJ^h'U-'y 
6 0 -f-jKCPU 
61 >-r>CPU 

Ml '^mm^-^^'t-i' 

M3 iiiSS(ffliJ+f-/y^5'>'=e-f 

M4 .«B{^»J•t^-;i^*-^Sf 






(12) 



Jtfga2 0 0 1 - 1 67 49 3 



14] 




10V/200g 



A/0 



r 



25. 



43- 



F/^«« 



^28 



F/vse» 



-45 



(13) 



2001-167493 



61 

z 



>£ -r >cpu 



7 



26 
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